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Abstract

Context: Complicated intussusception is associated with life-threatening intestinal gangrene and 
peritonitis. In critically ill children, a primary ileocolic anastomosis may increase their morbidity and 
mortality and, thus, a temporary ileostomy may be a safer option.  
Objective: The purpose of this study is to report the indications, outcomes, and complications after 
temporary ileostomies for infants with ileocolic intussusception in our institution. 
Materials and methods: This was a retrospective study of infants who had ileostomies created in our 
institution following complicated ileocolic intussusceptions between January 2014 and December 2022.  
The indications, postoperative complications, duration of hospital stay, and recovery were noted and 
compared. 
Results: Thirty-four infants had ileostomies created for complicated ileocolic intussusception during this 
period. There were 13 girls and 21 boys aged 3-10 months (median = 6 months). The indications for 
ileostomy were intestinal gangrene, colonic perforation, peritonitis, and haemodynamic instability. 
Ileostomies were created in the primary surgery in 24 patients while 10 had stomas created as a secondary 
procedure following an anastomotic dehiscence. Postoperative complications occurred in 25 patients 
(73.5%). Four children died shortly after surgery from the primary disease, while one child died from re-
feeding syndrome. Children who required stoma creation following dehiscence of a primary anastomosis 
had more complications, a longer hospital stay, and a longer delay in commencing feeds.  However, there 
was no difference in mortality rates or time of stoma closure. 
Conclusion: Temporary ileostomies could potentially reduce intussusception-related mortality and 
morbidity, ultimately improving the outcome of very ill infants.

Keywords: Temporary ileostomy, intussusception, anastomotic dehiscence, intestinal gangrene, 
peritonitis.

Introduction
Intussusception is the invagination of a proximal bowel segment into an adjoining distal segment. It is the 

1-3
most common cause of intestinal obstruction in children less than one year of age in our sub-region.  The 
ileocolic variant, where the ileum telescopes through the ileocaecal valve into the colon, is the 

4,5
commonest, accounting for about 78% of cases.
Early diagnosis, aggressive resuscitation, and rapid reduction are essential for the successful 
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management of these children.  Preferred treatment 
options for intussusception include non-operative 
(pneumatic or hydrostatic) enema reduction or 
operative manual reduction when non-operative 
options fail.  However, patients in our environment 
frequently present late with intestinal gangrene, 
perforation, and peritonitis. The treatment of these 
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complicated cases is invariably surgical, involving 
small and large bowel resections, followed by either 
a  p r i m a r y  i l e o - c o l i c  a n a s t o m o s i s  o r  

6-8
exteriorization.
When primary ileocolic anastomoses are deemed 
unsafe, temporary ileostomies are considered to be 
life-saving procedures.  A temporary stoma may be 
beneficial for the patient in situations where there is 
a high risk for an anastomotic leak (such as in 
patients who are hemodynamically unstable, have 

9-13peritonitis, are malnourished, etc.).  Despite this, 
creating a temporary ileostomy is rarely done as a 
primary treatment option for intussusception in our 
environment. One can only speculate that many 
surgeons may be reluctant due to the anticipated 
stoma-related complications and impact on the 
patient’s postoperative quality of life.
The purpose of this study is to report our experience 
with ileostomies created for critically ill infants with 
intussusception, highlighting the common 
indications, the post-operative complications, and 
outcomes, as well as making recommendations for 
our regional practice.

Materials and methods
This was a retrospective descriptive study 
conducted by the Paediatric Surgery Unit of the 
University of Uyo Teaching Hospital, Uyo, 
Southern Nigeria, from January 2014 to December 
2022. All paediatric patients managed for 
intussusception, who had temporary ileostomies 
created during this nine-year period were included 
in this analysis. We made a clinical diagnosis of 
intussusception for all patients with a detailed 
history, physical examination, and abdominal 
ultrasound. The patients were resuscitated and had 
exploratory laparotomies.  The nature of peritoneal 
fluid, length of bowel involvement, and nature of 
the bowel walls were noted. Ileostomies were 
fashioned for patients who had ileocolic gangrene, 
colonic perforations, severe peritonitis with 
oedematous bowel, were haemodynamically 
unstable (defined as having a systolic blood 
pressure of less than 70 mmHg and a capillary refill 
time of more than 3 seconds), and required 
extensive resections. These were either divided ileo-
colostomies or end ileostomies.  Following surgery, 
the infants were started on oral feeding within 
48–72 hours if tolerated and in the absence of ileus. 

Their serum electrolytes were measured at least 
twice during the first week. After discharge, the 
infants were followed up in the outpatient clinic to 
monitor for late complications and recovery from 
surgery. Stomas were scheduled for reversal when 
the patients were considered fit.
Data collected included patients’ ages at the time of 
presentation, gender, duration of symptoms before 
surgery, reasons for delayed presentations, 
intraoperative findings, the time of commencement 
of oral feeding, duration of hospital stay, post-
operative complications (occurring during their 
hospital stay and subsequent follow-up in the 
outpatient clinic), mortalities, and time of stoma 
reversal.  
The statistical analysis for this study was done with 

14
SPSS Statistics 23 for Windows.   The results of the 
univariate analyses were described in terms of 
ranges and medians (plus interquartile ranges 
[IQR]) for continuous variables. Categorical 
variables were described in terms of frequencies and 
percentages.  The statistical significance of the data 
was analysed using the Mann-Whitney-U test or the 
Fisher Exact test.  P-values and effect sizes (r) were 
presented. The Bonferroni correction was applied to 
account for multiple comparisons. For this analysis, 
after Bonferroni adjustment, a p value < 0.007 was 
considered statistically significant.

Results
During the study period, 164 patients presented with 
intussusception to our institution.  One hundred and 
thirty-eight (84.1%) of these patients required 
exploratory laparotomy for intussusception.  Of this 
number, 34 (24.6%) required a temporary 
ileostomy. There were 21 males and 13 females.  
Their ages ranged from 3 to 10 months (median = 6, 
IQR = 4 – 6). The duration of symptoms before 
presentation to our unit ranged from 8 to 23 days 
(median = 14.5, IQR = 10 – 15). The pattern of 
presentation is summarised in Figure 1 and Table 1.
All patients had extensive ileo-colic gangrene 
and/or perforation with peritonitis. Twenty-four 
(24) patients (70.6%) had primary stomas created, 
while 10 patients (29.4%) required stomas after 
postoperative dehiscence of an ileo-colic 
anastomosis. The intraoperative findings/factors 
determining stoma creation are summarised in table 
2.
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Five (14.7%) of the patients died: 4 severely ill 
patients died within the first 24 hours after surgery, 
while 1 patient died within the first week after stoma 
creation from refeeding syndrome.
Four patients (11.8%) had no complications on 
discharge, while 25 patients (73.5%) developed 
complications. Peri-stomal skin excoriation or 
dermatitis was the most common complication, 
occurring in 24 (70.6%) of the patients.  Infections 
of the main laparotomy wound occurred in 12 
patients (35.3%), while electrolyte anomalies were 
noticed during the first post-operative week in 8 
patients (23.5%).  The postoperative complications 
are summarised in Table 3.
The length of hospital stay for these patients ranged 
from 7 to 60 days.  The median duration of hospital 
stay was 10 days (IQR = 8-14) for patients who had 
primary ileostomies, while the median was 21 (IQR 
= 19-48) days for those who had secondary 
ileostomies.  Stomas were reversed between 5 and 
32 weeks postoperatively (median = 16, IQR = 12 – 
20.5).
The patients who required stoma creation following 
dehiscence of a primary anastomosis had a twofold 
greater number of complications, a twofold longer 
duration of hospital stay, and a twofold longer delay 
in commencing feeds; however, there was no 
significant difference between mortality or the 
duration until stoma reversal in both groups (Table 
4).  

Discussion
The negative consequences of sepsis and 
inflammation are well documented in critical care 
surgery.  Treatment of intraabdominal sepsis (IAS) 
can be challenging and associated with high 

15mortality rates.  One method of mitigating the 
negative effects of sepsis and inflammation is 
Damage Control Surgery, which is based on the 
principles of temporal control of the illness or injury 
with the inclination to restore normal physiology 
over normal anatomy in the critically ill, unstable 

16patient. Ameh et al.  Described the creation of 
temporary enterostomies as a damage control 
measure in infants and children with severe 
abdominal disease and peritonitis, as the decision to 
perform an intestinal anastomosis in the setting of 
an ill patient with intrabdominal sepsis can be risky. 
To the best of our knowledge, there is limited 

Table 1:  Reasons for delayed presentation

Table 4: Comparison of Patients who had Primary 
or Secondary Ileostomies

Table 2: Intraoperative Findings

Table 3: Post-operative Complications for 34 
patients

Figure 1: Duration of Symptoms
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oedematous bowel ends. In addition, patients who 
required bowel resection extending to the distal 
colon or who had anastomotic dehiscence were also 

16considered for ileostomy creation. Ameh et al.  
used similar criteria in determining children who 
required enterostomies, emphasising the 
importance of these factors in wound healing and 
overall patient outcomes. Though it could be argued 
that adequate preoperative resuscitation could 
ameliorate the haemodynamic instability, it is, 
however, difficult to resuscitate a patient with 
diffuse peritonitis from a perforated viscus until the 

25 25
ongoing soilage is controlled.  Weledji et al.  and 

26Walbel et al.  stressed the importance of offering 
such patients resuscitative (damage control) surgery 
with temporary stomas.  Similarly, for resections up 
to the distal sigmoid colon in our very ill patients, 
we decided to create ileostomies because, as Snyder 

27et al.  explained, there is a greater risk of 
anastomotic failure, related to the tenuous blood 
supply of the sigmoid colon, especially in times of 
increased vascular need. The authors further 
explained that the risk of anastomotic leakage in the 
distal colon increases with hypoalbuminaemia, 
prolonged operating time (>200 minutes), the need 
for intraoperative blood transfusions, and the 
presence of infections. 
Complications from surgery in these patients have 
significant morbidity and are a frequent cause of 
distress for both patients and caregivers. Some 
complications were due to the severity of the 
primary illness, while others were related to the 
ileostomies.  The complication rate in our study was 
73.5%. This is similar to results found in other 

28 29
studies by Miyo et al.  and Mehboob et al. , who 
recorded complication rates of 83% and 72.6%, 
respectively; however, it is important to note that 
our sample size was smaller in comparison to these 
studies.

Noted complications included:
Peristomal Skin Excoriation: Peristomal skin 
excoriation was the commonest early complication 
seen in our patients, occurring in 70.6%. Other 
studies also agreed that skin excoriation was the 

16,26-30most frequent ileostomy related complication . 
We managed this by educating parents early on the 
importance of applying barrier ointments 
(petroleum jelly and zinc oxide cream) generously 

publication on the formation of temporary 
ileostomies for infants with intussusception in our 
subregion.
The rate of temporary ileostomies created for 
intussusception patients in our center was 24.6%, 
which is higher than the rates reported by Chaldaya 

17 18 6
et al.  (3.6%) and Kuremu  (8%).   Ameh et al  also 
reported that fewer than 10% of their children 
required ileostomies, which were all offered as 
salvage procedures following anastomotic 
dehiscence. Our observations may not be unrelated 
to the prolonged duration of symptoms prior to 
presentation (8-23 days) that was common among 
our patients and which, in our opinion, contributed 
to the severity of their illness. This is longer than 
noted in other studies from our region, which 
indicate that patients with intussusception typically 

5,6,8,17-19
present within three to five days.  However, a 
few have also noted delays of up to two to three 

4 , 1 7 , 1 9
weeks  Late presentation contributes 
significantly to the high morbidity and mortality 
rates associated with intussusception and other 
intestinal disorders due to its association with 
worsening patient conditions and increased 
tendency towards devitalized bowel and intestinal 

4-8,17,19-24
resections.  In our setting, late presentations 
are commonly attributed to poverty and ignorance; 
however, we have found that delayed referrals are 

8,20,21often due to misdiagnosis.  Several authors have 
also observed that many children are initially 
managed in peripheral hospitals, with referral to 
specialist centres only after their clinical conditions 

4,8,17-19have deteriorated considerably.  Considering 
that the patients who presented late had poorer 
general conditions, we often opted for primary 
ileostomies for children whose symptoms were 
longer than 7 days, with better outcomes. This 
approach aligns with findings from other studies, 
which also noted the advantage of exteriorization 
over primary intestinal anastomosis in patients who 

9,11
present late.
In severe peritonitis, the risk of anastomotic 
dehiscence is high due to various systemic and local 

9,25, 26factors affecting healing.  Thus, in addition to the 
duration of symptoms, the decision to create stomas 
in our study was based on specific conditions often 
observed in patients with peritonitis. These include 
the presence of haemodynamic instability, faeculent 
and/or purulent intraperitoneal fluid, and 
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to the peristomal skin.
Electrolyte abnormalities: With the exteriorization 
of the small bowel, it is expected that the absorption 
of water, proteins, carbohydrates, lipids, Vitamin 
B12, and electrolytes viz sodium, potassium, and 
magnesium will be negatively impacted, exposing 
these patients to dehydration, electrolyte 
imbalances, and malnutrition. Interestingly, serum 
electrolyte abnormalities occurred in 23.5% of 
patients in our study but were not the most notable 
cause of postoperative morbidity, as they were 
transient. We ensured that our postoperative 
intravenous fluids were isotonic, and potassium was 
added to the intravenous fluids at maintenance 
levels. In addition, parents were advised to add 
moderate amounts of salt to their feed and to 
increase water intake in the first few weeks. When 
the intake of sodium, potassium, and fluids is 
adequate, patients with terminal ileum ileostomies 

30
do not experience significant electrolyte depletion . 

16Ameh et al  observed that 8% of their patients died 
from enterostomy related electrolyte abnormalities. 
However, their study reported enterostomies 
created for various pathologies, involving different 
segments of the ileum. Therefore, it is possible that 
some stomas in that series were created using more 
proximal parts of the ileum, which are associated 
with higher outputs and higher fluid and electrolyte 
losses. Our patients all had ileostomies created 
using the terminal ileum. Studies have suggested 
that ileostomies created without significant ileal 
resection did not have significant effects on body 

29-35fluid and electrolyte composition .
Stoma diarrhoea: All the ileostomies created in this 
report began to function within 24-48 hours. The 
stools were initially watery and had large volumes, 
but this typically decreased gradually between the 
second and sixth weeks due to ileostomy adaptation.   
Despite this compensation, there is a considerable 
risk of severe dehydration in the immediate 
postoperative period if oral or intravenous fluid 
intake is inadequate.  Ileostomy diarrhoea, or high-
output syndrome, is a dreaded complication of 
ileostomy surgery that typically develops during the 
first 15 days of the procedure and causes protein and 
electrolyte loss in addition to fluid loss. The length 
of the ileum that is removed also influences the 
degree of adaptation. Our ileostomy diarrhoea 
complication rate was low because the ileostomies 

in our study were fashioned close to the terminal 
ileum, which contributed to their moderate output 
(8.8%). This was comparable to rates reported by 

29Mehboob et al.  (3.5%), but lower than reported by 
36 37

Takeda et al.  (23.8%) and Justiniano et al.  (26%). 
Protein energy malnutrition and refeeding 
syndrome:  Seven patients (20.6%) in our study 
developed Protein-energy malnutrition in the post-
operative period, requiring referral to paediatricians 
and nutrition specialists. They had lost more than 
10–15% of their admission weight at the time of 
discharge or within the first 6 weeks after surgery, 
despite our efforts to ensure adequate nutrition and 

38fluid intake.  Mohil et al.  also studied the impact of 
ileostomies on the nutritional status of 75 patients. 
In their series, 70% of their patients had severe 
weight loss, which they attributed to the length of 
small bowel left, the ileostomy output, and the 
severity of the primary disease. Early return to 
feedings is an important factor in preventing 
malnutrition in these patients, as studies have shown 
that early postoperative feeding and adequate 
nutritional support can reduce the catabolic 

39-44
response to surgery and shorten recovery time.  
We were able to start oral intake within 48–72 hours 
for most of our patients (67.6%), which may have 
contributed to the early recovery and overall 
favourable outcomes of most of our patients.  
However, the desire to feed these children early and 
aggressively must be weighed with their risk for 
refeeding syndrome. Refeeding syndrome is a 
potentially fatal metabolic disorder that occurs on 
reintroduction of enteral or parenteral nutrition after 

45,46
prolonged starvation or reduced energy intake.  
Infants at risk of developing refeeding syndrome are 
those who have had reduced energy intake for 7–10 
days before reintroduction of feeds. Most cases are 
recorded as occurring within the first 1–3 days after 
refeeding is started. One child in our series was 
clinically diagnosed to have developed refeeding 
syndrome and eventually died on the third day of 
refeeding. Recommendations to prevent refeeding 
syndrome include cautious feeding with slow 
graded increments over several days. In accordance 
with WHO and ESPNIC recommendations, we 
recently started feeding our patients at a caloric 
level equal to the child's REE calculated using the 

 47-49Schofield equation.
Poor wound healing and wound related 
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complications (surgical site infection, wound 
dehiscence, incisional hernias, and stomal 
detachment): In our study, 22 wound related 
complications were recorded. We found the 
incidence of surgical site infection was 35.3% 
(12/34), wound dehiscence was 14.7% (5/34) and 
incisional hernia was 11.8% (4/34). This is similar 
to other reports, which have incidences of wound 
related complications after emergency abdominal 

12,29,50-53
surgery ranging from 21-26% . Factors 
identified in the literature to be associated with 
suboptimal wound healing include very young age 
(> 1 year), late presentation, inanition, the need for 
emergency surgery, intrabdominal sepsis, and 

52,53postoperative ileus.  We noted that pre-operative 
malnutrition due to late presentations was an 
important factor affecting the postoperative 
recovery of these patients. Wound outcomes in 
children are related to the degree of preoperative 

54
hypoproteinemia .
Prolonged hospital stay: We observed an overall 
median duration of stay of 14 days for our patients.  
This was primarily due to the need to treat wound-
related complications and ensure that the parents or 
caregivers were taught how to manage the 
ileostomies at home.  The overall duration of the 
postoperative hospital stay was not longer than what 
other surgeons who managed complicated 

4
intussusceptions reported. Bode  reported the mean 
duration of hospital stay in Lagos, Nigeria, to be 17 

8
days, while Ogundoyin et al.  noted a mean hospital 

17stay of 12.1 days, and Chalya et al.  reported a 
median stay of 14 days in their patients.  Our results 
show that creating ileostomies does not necessarily 
increase the duration of hospital stay when 
compared to other children with complicated 
intussusception. However, it is important to note 
that the duration of hospital stay was significantly 
longer in our patients who had ileostomies created 
as secondary procedures (median = 21 days) than in 
those who had primary ileostomies (median = 10 
days) (p<0.001). This suggests that ileostomies 
created in a timely manner would not only benefit 
the patients by improving their overall recovery but 
also potentially reduce their length of hospital stay. 
However, a larger comparative study would be 
necessary to further validate these findings.
Reports of mortality associated with ileostomy 
creation are low in most literature. Rates found 

16 31 29
ranged from 46%  to as low as 1.79%,  to none.  
Most studies reported that the mortalities were 
related to the severity of the primary disease, while 
few were associated with the stoma. Common risk 
factors associated with deaths in these children were 
reported as delayed presentation, very young age, 
peritonitis, sepsis, electrolyte abnormalities, and 

16,31
abdominal re-exploration.  We reported 5 deaths 
over the study period, with an overall mortality rate 
of 13.9%. Four patients who were severely ill died 
within the first 24 hours after surgery, while one 
patient died within the first week from refeeding 
syndrome. The ages of these children were 3 months 
in one child, 4 months in three children, and 6 
months in the final child. In addition to their young 
age, three of these children had ileostomies created 
on re-exploration, after a failed primary 
anastomosis. 
The ileostomies in this study were reversed between 
5 and 32 weeks. There was no statistically 
significant difference in the stoma closure time 
between the two groups (p = 0.564). Other studies 
showed similar results, with stomas typically 

16,18reversed between 6 and 40 weeks.  Some of the 
delays in stoma reversal in our setting were due to 
patient-related factors like prolonged malnutrition; 
however, there were many institutional and system-
related factors that also contributed to the delays. 
These include the long surgical wait times for 
elective surgery in our institution, scheduling 
conflicts, and the prohibitive cost of additional 
surgery for many families.  These findings suggest 
that the reversal of a protective ileostomy is 
unaffected by the primary indication for the surgery, 
and that it can be successfully performed at various 
intervals.

Limitations
This study was not without limitations. First, it has 
been noted that biases are more frequent in data 

55, 56collected retrospectively.  Second, there is the 
possibility that type 1 errors, due to the relatively 
smaller number of subjects in the secondary 
ileostomy group, may have contributed to the larger 
difference in stoma-related complications between 
the two groups. Further research with larger sample 
sizes is needed to determine if the disparity in 
stoma-related complications between the two 
groups is statistically significant.
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Conclusion
In this study, we looked at the indications for 
temporary ileostomies and the post-operative 
morbidity in infants for whom they were created. 
We found that the procedure was safe, manageable, 
and effective in treating intussusception in some 
infants. The indications for creating temporary 
ileostomies were mainly to relieve bowel 
obstruction, offer faecal diversion, and prevent 
further complications related to peritonitis and 
sepsis. Though stoma related complications were 
noted, most infants recovered well and experienced 
no long-term complications. Overall, our report 
showed that temporary ileostomies are a viable 
option for the management of intussusception in 
infants, providing a safe and lifesaving treatment 
option for very ill patients in our resource-poor 
environment. We recommend that a temporary 
ileostomy be considered for very ill children with 
intestinal gangrene, perforation, and peritonitis, or 
whenever an anastomotic leakage is suspected in the 
postoperative period. Limiting the risk of further 
peritoneal contamination can reduce mortality in 
these patients. To provide more comprehensive data 
for decision making, we also recommended that a 
larger cohort of patients be studied to further 
compare the outcomes of primary anastomosis with 
temporary ileostomies.
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